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potot© l»s hem aa iap»taat saiwpris# on th« ssmi 
«f s©at.fc®s«t'«m 1mm «iiie« 1S65.. 'Ih®- larp>«t mem, 1,^  ac.r®.#, it 
MeatM- m *iiaeatia« ItiXgioi, ®iiteh li## th« *l«#issS j^pi Hirer %& th® 
,iK»tfcw«st &t city »f iBBsatitt®, fh© ,Ial»4 Saelaiss sftpmsdmt^^ 
mnm #f «aniy »041» #si#h &m th« pt®-
diiaetiffla «f trwk ei^ a, aop«®tg®» ©f «*«et |»-tato«» are plasted 
nmr eoa«s*|]Ul», ^rlia-gtom, aoatiw«® mA 
« tei«f p@ri®i ia t'he early fttltttM %be 'ewiiJ Mascatia# 
tb# natwpsi fertility ®f t-l»« soil# i»# sttfficimtr t© pwa^mm goi^  
In tia®. th® a«»d t&v f®ftiMa«8 bee*® appar«at.j fert th« W8® of fmm m&mm 
molv  ^ th# f««feSJltf prstol^ i for swottar parl©4* iffiirsiver, la 
i*@e®ai ymaem i^ tt mmam himmm to #btaia, aai- as & wmvQ.t tfe® 
pw«rs t& Wi» mm mi f@ttiMsi®Ps» fh« ©f th« 
probl®a was net s© »Jj^ ls-, im it mm first a#e®»sa»y to det«aiia» th® f»p«r 
iafp@ii«at# and •rat#® of api>lleati©a. It was ii«e«8»*y also to asoettaia 
th« pmpm ttme ©f afpl,i«sti®a th« aiost saitsbl# a©tliod of plae©»«at 
hmform th« »»« of th® f«ffciMg-»S' wB'uM to® |^ -a»lbl«« 
mm, ih» gr0«ws w&m vmm^&ia iA#tber ths pf^ aetivity of the mils mmM 
bm wtfeifcaiwit W ••b® ««« ««MWWiai «loa«. lo 
reCfflWftBdatiews w«r» for lo* tli® ljjf®imtl©it fmm. other states 
was of liW.t«i mlae t« 4iff«i»«»©«s im 8©il.# eliaatie esa i^tiona wid 
th® mri'sties 
fmtA ifith th### tto# .^ mmm i«qtt«at@i aM fi?©a th® Iowa Apl-
e«lt«ral Sx r^immt ^att©a, I« th« Mmmtixm Itiaal fl«M Stat|.»« 
i»ii astafelirtiM nmr th® %ma tij«- «arly lair»«tigati»af wihw# 
pil»ari.ly mmmmM with th® mm mi ph&sph&rm rati p©ta»8i«. to mm% pofeat© 
pjpodaetiM, fh« tt»e of aitro .^ «s adt s-sfi^ oa  ^®oaaid®r#i at this ti»®, 
ps4*fHf • tti.®' growtrs ai the iistrl®t h®M the ©pinion ttoat altf©.^  
ma @f sli#t ts r^taite# la sw»@t jpetst© caitw?® smd .*i#t «*« bt 
to yi«i<la, Biis ©pinioo hM b®«. i«rivad imm «^«ri«c« %m. the m« ®f t&m 
»attr«s# h«airj %|>Mc«ti«a «f amttt®# ir«® *i% th® ids# groirtib mm 
svw'ttSanlatM aai th# 'jisM of' p»tst®« mm r^ acai* Jine# th® 
^sBsnwe «s w#t^  f^ ®fa31y wtthmA th# ®i€itioii ©f e«3«« i^al fertiliisftrs, it 
1« passibl# that th« totyt^ ital #ff#et ©f th« alt,i«feR haw bemk du,e t# 
m ii^ TOjper bal«se® b®tw«ea th« aiirw^ga %ad .dther ®ia«ral ®l««ta, feowe 
^«y« '©ontaiB# wr« tfcm pli#.9pli©rtt» m& mm nitmgm 
thaa pota»«i»,. &« *iiw-e have &m syppreciabl.® «#f«et on aitrfficatiaa 
•rtii«li, w0aM r«ti©r mm lia?f® q^atiti#® of miJiWQgm avallabl© t&r the pwfcb 
of 8w®«t jp#tat« p|«its, 
l®3ppa (IS) ia-ftatigatlooa »t tfe« feteatine fiA4 sfcatie® 
froa ifS. te lf|7. !« tsstM applieations of aitrat« of soia aai aaiaaiiiiffl 
®«3Jfate rm^mg ia rat®® £»« E«ro to tliirty pQm^& ©f nlt^ mfm p«r aes ,^ 
bat ©bfcainart a© imm t^h-e «#e -of th« ;aitr®g« £«f^ iiia«J?. 
Stec« ia his «^©ria»iit« th» nit»f« earrier# w«r® sppli®4 aj»pi»xl«ataa  ^
%m w®efca pri®r to  ^ tb« %im» &£ twasplaatiag, th# aitmte» e^M haw b@«B 
i.@a#h«i 0at of tto« ro®t •»»« %«£»« th«y mm absorb  ^%• tb« fhis 
possibility w&«. net atttiiM tef r^i^ . far these p.#a.sdBs it ms d««@d 
aiiriaafel,®, ia to iiiitiat« a. swr®" e0 r^«iim«iv® stw -^ sf %ha aitTOg«« 
f*stor to it® vaii» to th« pr^ mtl&n ©f a»8«t jpotataes on tfe« 
wmij ®&11# of 8oatb®a«t«a Iowa, 
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't© be aa ia, p#tai© jsroduetlea m with ofeiier twek 
er&ps, it wa» b«®gflciai ia Imereaslag jieMs irti«a m 
£«rti.lla#r «s 
fitilatt# i&m» #f sers •wp© tri«l o» Pttt«wi sil*i loaa i» 
M8#«ri %• .!» fcis mxpmAmmtm MXmgm f^li«.ti«a lo«@r«i 
mM.0%1  ^ rai»«i tb« awpiy of thm mAs, butt m rf-
f«et •#« the afcsTOti 
Ci2) t.ii« r#spoa8« of a(»©  ^ %& m.ri&m 
mi.%v&gm e-arvierm* i« asl#6t-M a Uorioik 8m»  ^loaa »-iJL ©f 1®* 
this is a cowjo s l^l ta «aiyla«tf. lB»rf«aie foiw of nitrofea th® 
b«t ylAda "prlata" ©r fl»fc .grai® po.t#it0»«. Within tM» @ro«  ^ Bitra%® 
@f soSa w» t-h® wosfe 8«fci8faet©ij« i« r@e#w«Bri«l te«tw®e»  ^airt 35 .poM^s 
of p«r «ero,. iom#laoi' Aao ofetaioM resalta fr« l.Ii.« tts« ©f 
Tf@ OP as wiat«r «©irsr ©'fops «« mmmb potste soil®. 
• l^s« (W} f ala# 'fforfeiag to mvylmAf ©btainai a©»® iiwr«as«' la ji«M 
tvm, as-8 ®f m thr®® iiff«poat aoils, bat th« i»8t 
»ark®l m&p&'mm m» Qbteiaci m th® mry acid s»»»aflPi.® typ#, 
A i»b«r #f £#rtills»p -mm t«st®d «» « Bmmtms- ©aaa  ^la« 
ty Si«i®rloy (M) ta fir^glBia. A 5I-1.-5 ntti© p»v®d to hm i»st sattsf^eto  ^
md imsreas®® ia yl#ljd[ and «iii« ©f ,|}0tat©®« *«p® -©btalinii as th@ wt® ®f 
laltmgm ^pllcatioa was loei»«asM p«r aer#, 1« warned a^aai 
t®o mp|ili«felda» mi f«rttlla#rs at %km timm mt plaatinf- 'bssaas® ef th® 
po«®li>iU.tj of iaj«fy to th# j@m>g plasats, jfoual tto eoixfiiatioti 
b@t»9»B the 0«f>e»iti#ii mt siM th« «t«mfe «|aaliti«s ©f th® er#p* 
i^WB«r, ft, C.243* ira^tof m t&m mil tji^s in isiiih ea»liiia, 
i*^oyt#i that ^pp©3d.mt»ly 35 to 4© |»wMi.8 &£ pmt mr® w#r® i»8t 
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for th« mUm-f iste«r«as %m 0 f9«a4® pmr acr® were 
mmmmmy m %hm tostoa so.ils. 
knimtmm li, i) vm'lmm ai uiirofaa ia e«5«Msatioa with 
phoiph«r«ts mi pm %hTm sa^y l®a» soils ia 14«st«ippl» 
applieatieas  ^M im&wmmi yi®M# la this e^perlmmtn ®» th« 
^sapasttTf s#ii, a« wiiiM ie%«ct a® iiifaa.«w« of •©» th® 
ghap® ®i* stawh «c»t«atr ©f th-s mo to. 
mA (9) tii® #ff«et &t a isfieieacy of mnt^Am^s 
m ^emMi la He p3«iti wer# jpiacei In a 
«oi^ 3,e%« nmtfimt f«« Jme .1,5 to t$ m& th« mm 
iBfc® loin, 11.® r«wdM,«F' ©f tii«ir i#efc pise® tn a 
fttttri@nfc aolutioB ©r i» .®#i.afeioas la- i^ag aitr©fge, pfe®aph«m«i., 
caleitta «r «gR#»lm. Mt«r lln th» flMita in «i« Mmm t^ mt" 
»«t vwjr Vta® fr^ rtli «4 afc %&• «f tti# mfi»immt 
plmtB hsA tli,« ®im«t #f top fmwtis, Zt3 m*. m eci^ aml with 
4  ^«, f®r til® 3rtB«# pm^mAm. m4 %pM$ e», foy th# aatflwat 
aolatiea., 
vmt 4«t«-i^ w0it «f ill® was also iwustieally 
hmt m% la lap^rfcioa t# tt»» %mp ^m%h, tti» t«»t mhsnm  ^ that 
aitr»f«a w&» far tfe« ©f both. %h»- vSmm »4 f»©ts 
affld iMlmtvA that .ait»t#s slxi«aii b# amilatt# to fcto«. plaai iapiiB® »at &f 
tli« 
In %«8t«  ^©«iiPW <7| A» ttai^ asiwi Belta 
'BitTOfgWk |r0T@d to b©' %.li8 a»-st fe.®a«fici«l. far tiicr@aslBg ji^ da «i 
iapwrtof ps4«, 1^®® t© 0f iA%mgmn per ser« to b« 
Sfttiafa«t#if. 0«rr«y f®wi^  thai wyiiig the 'fetiid mi f»i^ Ili»«r fc«a. Mttl« 
Inflttwe® oa th® #»rt»kag« of tb® reota dwting ettriag aodi st^rag®. 
ferpa {li| faii -a mrims ©f f«rtili2« t«st» oa sgw»i»t petato®® at 
MuscatJjR® 4ttriiif thm p«rioi of If33.-11: ,^ i»clteiir«. M» ©btaiasd r@«f!©ii8«s 
i» yi®M t© ptospli®r«s awi pot»®«itta, bat mm ftbl# to ^ow ®Bly a sllgbt 
hwmilt tmm mitmsm f«tilia«r8, i« eoadaiei that if -mm usod 
in a yot&ti0a 'witli si»»t p©tat@®s, nitmgm cfould b«' oaittad fTOii th© eo»-
aewi^  f»tilia«r ^plieatieas, jfer^o r^ortM that nitrageB had ao !»-» 
,ilaenc» oa tkm sttfar mmtmt or th# Btmmge qtalitiies ©f th® waets, 
fh« work of Crowtk«r,  ^ (6) mA iX^) in aiglaM ©aats 
sa i^ct«a m the vida# &t ia adtmtes m sac  ^soils. 
fh«y fowl that i«i®a tm Mmy ©pop®' mi v«teli mmm plowed wai«r 4.urlaf on# 
Bm&mm th® dec^^sitien of the ®r^ie »att@r lyrrf. l@aehinf -of nitrates mm 
m rspli that praetieaiay m tti# aiti?©f«ii sM@A «aa obtaiaed 
crop# In. th® foUewiag fipriag, fi^ lor mM fi^ re (26| fowsd that m 
m 36 p«rc«nt ©f th® aitrof  ^ia a p'sttt i»»ttre ep®f ©f &<mp%m ma lost 
'iaring tlj«- iiiat®r. 
Jte ^«»1, ttm rid»tive to th® pr©bl«» iadieat^s ti»t 
nit«jf«ii a||jl£-©«tioiiif tev# pmvm b«««jfieial m wsat «^y soils d»v©t«i- to 
gmmt j^tato «jlta» &M m »®m» of the b««ir3.«r t«^w .^sella of th® .South 
Iwehing 1* m pyoblftR. t5 to 5t of adtregwi 
p«r have »aally b©« 1&« imrgmAs 8©ttrees of ait»f«s 
have pmv«a »r« -satisfactofy thaa -e^Msi^ ial ©i*puGd« fertiliEer or masmrm, 
Th« ®ff«et 0f mitm&m on th# sbap# pit&t© roots a^j3®ars t© 
tmMm 'baim qait® ^ariabl®, th© dlffwpwnc## in th® rastilts repo-rtM mm Mi-
dottbt l^^  iw t© vajristiena ia »oil sM mmimwsmt, iltTOg« f®rtiliMi»s 
appa^r«tit3j hmm Ai#t if my mttmt m th« ©li«ical e«^osittea ®f tfc« i^ ots. 
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fhm t.alE«a tvm. th« pleta i© 2 *»p« tisai ia tii» 
,3.alweat®.igp for #f tt« io^r, staroh ialt»eg#n «Qnt«it 
of »iw  ^pefcat®@« ppMasiA i»i®r differwit ®#n4iti»as ®f aitjN»g«B 
aatioa-, , . 
M aiditl#!!,. s -priajjBlBaiy awrrof ®f th« »itrst«8, total -mSAmgrng 
©rpyei© m%%m matmxA Mi «©iwiftMb® of th« io:ll i»s aiwie la 
t® gain. » «®i^  ihoiwm#!' »f tli© •aata?® of soil tn th« «x-
p@,rt®eot#* 
l«t,i^ .# aai 
.iemtts# ©f tfc# awiitr of «i!p@ri®eat« iowl*«i, «ly gmmwel laettels 
©f p*«^tar9 ®r» with ths iiaetts#i©a of 
«aefe ««j»i4»wit, AH ©f tti« fltM «3q».*4j»ifc8 w«r» eiraaiactM 'a.% the Iwsea-
tli»» lalaM "itiitiett* 
iB «11 th« t«st® WW® laii. «at ta ftpjproved toy ^«l«e0r 
C23) sw fst@® (M) aai tb# dattm t^«t ittrlag tiid wtr® wbjs«ted to 
app»pilat@ ststistieal »aly@lt» tte ai^  t^&pe of the pleta wr« 
yariwi aeeosrtiag t® th« iesija «tti »*«ilaljle apse«. la 1, ©wing 
to tlj»- Mrgm •me^mr ©f a raiaM.:v®lj mmll oia# ®f plot m# iwwi, 
S®v«a .rows spseei $.5 f«et ^psx  ^ a®4 50 f«#t Sji laaftto w®i*e fertilised aai 
At lj#rr®st th« %-m ©wtesM# mwB wmm iiscwpdad, Itaving a fl#t ^  
f©«t  ^17.5 f*t is :«iae fiqiiftl to 1/5© of aa mtm, fh« ^pleta iov &&-
pwrimm%0 2 t# S? iMlmsiw, mm 1«44 ©at with -aix rma 1©3.? f9#t i» l«tgth. 
At harfsst th« tw «mt«id« mms wmm tfiseai^ M., l®airiaf a fslot 103.7 
f®«t  ^'14 f#«t in «?•» Mi ®<iiMtl t© 1/^  of aa a®r#. la adiitioa to tbm 
arm liarr«st#4 at least tm f»®t mtn l«ft m tk9 ®f »seli pl®t to pp««-«Ht 
- It -
th@ 0ecaiT®tic« of ©atf eff«ets. 
th« f®r%lltg®rs werm appliM in the bott«, mt ths furrsw al»at %m 
4aj9 plsefciag w^mB QthmnAm ioSieatM, fh® sii®«4r«s«iiigs ©f 
n£tr©f»ii mm hj la  ^slmg tee, sM« sf th# vMgm& tei thm ^woricM. 
lute tkm »©il  ^eultiviMoo. 
¥&rl«tl«s of ti* .l«ra«y / roup ®f @w«®i petafcoas ir®r« tmt these 
pi«t3 -WW# la hotfc^s mmtm trao®pl«tntM b«ti»«ea 
feij 15 a.M Wsy t|, 4 apaeiaf la %%m mm m» wsei, fbm pl»is w»r« 
irri^ted mmmm&rw bj m&m 9t ©v«rh#&i irrifatd®!! equip-
aaiit, ii^ Lag ©f thm pmtmMm •»» irt.artM %bm% S^mhmr 15 a«ri w» iw>a l^«fc@a 
bj mkohrnr 15. la 1938 mxi If ,^ ©oatiamet wRtil th@ latter <i«t% 
feut la IfiO# th« Mms mm ttHei toy a tm&% m S^t«ib« 26. 
lisiring the seas»a •earefti,! © •^r?ati«js w#r« kmp% ©a tli« relative feliapf 
ml&r moA «f wism p^wth., 
Oradinf ©f tti« p©t«t©#® ms isa® ia tfe# fl«14 'smd, aft«p gracing, tti® 
weight ®f tli« lo. 1, 1@, t aari euH mmrm r«B©di€«i, At this tiia© mj 
poasifel® #f th# ftrtiliattr®. ©a s-bape, e®l©r ani 4@ir»@ -of aattirity 
w@r® B0t@a. B»ea»»» ®f tt« mi^ Mlity ia fraiing by diff«ifTOt warters b@th 
th« data m tot  ^yi«M ^  yl«M of th® le, 1, gmdm «f potatoes wer® treats 
statiatie&lly la th« sM^sis ©f tii« r©«id.ts of' th« «p»i»at.s. 
ya@ btt»fe#l,  ^ hf »&t#it, ms tiik«a £y<M *©li rsplicatioa of «»eli 
trmtwsat fer tii# storage ©r i^iiity t««t». Ihe pelsta-e# *»r« 
.in a -s^apittB i?ooa in a ImmH mwmmmiM »t©rag» hease, 4%® potatO'#s wer© 
h@M a»til l«t® MsjKrti., «t •rthieti t.i*W(  ^ w«i?® for ^rialsftg© asd 
r&%», first tit® fHl«i i»aii:«ts mmm t© i«t«MiJi® th» tot4l 1©sb 1» 
w#igfett aft«r lAlefe th@ mts *@r© #©rt«d. «mt mai the so«  ^ jwt# f«r«i^ e<i. 
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fhrns & r®5toj?d mm obtai»«4 ghririteags dm to watar Jtoss mi ptyslelog^-
ieal ehmg»M mi als® 1®88«» in# %& stm&gm 4i««a»es» . 
fho aat«rii4 f<®r ths'ft^sidlogie .^ was tak«o imm th« trmtmrnt^m 
la S.. fhlrl-y p&t&tms mmm sl«0t<  ^at 'ipgerfea eaeh .«©% ®f 
tr«a^wit»., t-'feis®, lOB«-p«», mm MXk^ .Kid ia 90 p®i^  
e.«Qt ^-TOhol, Tim swpies for iii® If  ^e«  ^«ttr® tak«a ia lareli l^ a th® 
mtm&ga lat# after th® ^ e® l^»%i« of %km t«st8» tfe® lf3f siapl®®' 
w«P0 ia %lie fi^ 4 m& mr«l for tlir«« weeks hoi&m USMim ia hot 
•10 p-a»«% fbe aatbsi# mAlM^ by mm^a m& Si«31 (141 
M^gmx-a, stmeb mi sdtmgm wmm ieXlomi, 
fhm mH ss^lm mm frm i%«M l»t« ia th# fall ©£ 
lf3? mA agaia ia tbm »pri»g mf lf$f, Mm^ -m mi%m%m- wtr®.. present, th# 
'EJiliSslsl m%U&& im t@tal ait.»g«o *t m ©atlin-  ^ la ©f toAy«i» 
of 4»so.«iati« 'Of 'iffieiai A,grl««ltttMl Cli«i®ta ffc® &rmmle mvimi 
e#at«i% waa d«t®mia«i' by fch« cs«tomsti«» CS)* ^he a®i®tttr8 .emstaats 
w«r« ««th9ds of aM StsttH CM). 
©f .soda (16 -pmemA altmgm) aM ©alciw eymmM (22 peremt 
mttmgm} WKr# «^lafr»4 ma %h0 •mvmm ©f MAmgm, «e®pt ia W^^rimnt 3 
ta. wM.€h o4fc®r »aMre«8 *«« tw%«d, A fea«l mtm ®f 45 of aitr0f«» 
per sere w» ns  ^ wh«r®. Twrtatloiis mm i«aimfel«. • tte all «-
pmrimm%i$ f«igfe@r£sa., all pl«t8 r®e<iiv«| m applleatioa .of  ^
pKiSd® of .pi»sph®«s a»i 72 po^oais «f petasaim .p«r *er«. ihm e< l^et.» eo»-
asreial f«rfctlJ.s@r atotw#® mmrm tolf #f tt.e wA.%mgm. mm .s«^pli@d a#. 
oiSrst# of sirta •i|:«..l.f as. «« stijr&tfee 
•fhrn f&saittiiiy %h&% XmMhim «® Sj^rtaat tm%&r 1m tfc«. ia-
»%w  ^ ©f the raiafaH. as 1% 
4mAmg th® gm^mg p»rlod«» fh# paiitfall tm tt© i^tlaiKi AstFlet darliif 
tilt peyioi mf tte® iwre»tigiiti«i is fi*« im tafcrl® 1. 
t«M.« 1, Hainfall to iaefc«s' m at |©*a, f03p tt« gmwiag 
seasons o-f IfP, Xf39 art IW. 
. . .  .mm-..: ^»...:: %'9& Mdsmt*-
April 3.93 3.75 3,m .3.W 
May 5.8$ 2.73 i.m 3.^  
JUR® B.28 f.43 3.1? 4.312 
July 2.66 6»§f 3.4i 
4agtwt. 2.68 4.W .^6? 4m 
Se|jt«fe«r 2.35 .6? 3.f3-
October 2.10 i.m- l.ff a. SO 
total WM5 ».1Q ..gj.is 
• * t,i« 
3.f38 iiM l.f3f• m&mm ted' f«ried» sf .^ i^ aativ  ^
fmlafall mimprnM lf40 «»» ri£tot4*«3#  ^tfiy tluw«^©ttt tb# p^ewtng s ^ soa, 
SKB  ^ for « 1 .^1  ^w»(* wliiefe ©©eirrti itoat th« ©f tega«t, la 
If ^ i, tb# w#t psriod fe# »pri^  with th« -last- li«iy 
r&im m Jw» Sapiag tit.#: hm&v±mB% prwaifitatioa .©eeww  ^ la l&t# 
eaoA again Sn' Ists 
fk» mmmmt mmm&sA &,bm% '^raal i&T all thr«» smmm, 
th# @f k^m%f e©ol. 
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SsM . Cond ItlmM 
Bi« 9#il im tb# Imsft&titt# district i« ^s»«t a# a Bwstear e«ars« . 
mM* i^p »il i® v«»y gritty, tfarfc ant baa s .swiH 
&£ ®ilt iteieti caM«» th® wsil te ptiriWl,# -©aail^ . fii# profil® is 
©bJj p&mply- for tkm app«w«e® &i tb® -soil r«Aa® meteagM i© 
& depth ®f &ppp«iaat  ^#i* f«f«t ife«r« it b«}«®» a Mttl# ll#t«r in e®lor 
th« ii«Kfc two to thp«e feei., fh« soil la wadwlaitt wiih grmtSL «ita tb® 
*afc«r tabl« at ab«t 12 feel., 
fb;« »8al.t.® of the an^yois »f tti# miX ss^ple® %ekm inm 
lo©stion» ia th« f^^wiaeiiiaX ar« §!•« ia tabid 2. 
faM,« t. t@tal nitX^f«Ei organic cm%mt &i & saiEplii ©f ^«lpa»r 
^Harse s«ai titte« fr® th« «wtXmm «ia imhm. «f wll -©a rthieh tli* 
mpmpimm^a war® eoMaetad. 
Siirog«n 
povmda 
per &ere* 
CC It 1.72) 
S/S futi® 
fan §.036 mi la.fsi 
%rf.ag If 0»0|2 . ,  • 64® •©,67 12.2a 
• f aarfa©« aere of 2 -aJllim pQ«rt« «f' -so i^i 
. Ih® data' sbow tliat %km »iS,8 ar« rmy Im in toii^  iiityeg« aod ia 
or^aic eaAoa, wfcdsis s^rmglj unggmtm that thm m&twtal sappJj of arailabl# 
fows of mi%m§m is %#. saiisfir th® gfowfcb »qiilr®a8Rts of «fsi 
A :stttdy of the aitr©f«a aad ©rfjaaie. aatter ©mteat ma «ade of soil 
sa l^ea t^«R tvom pleta r«e«iiriag iiff®r®nfc treatwats for tij© tlir«e j©ar® 
ppiof t© tb® iiii# ®f .«i^ p3.i»g, fti® s«ries ©f plots Iia4 rse^si-r^  aiplie&tieaui 
.## .a»34-'M f«rt41i8«* at a »%# of pms^s pm- mm ia If35 aofi *»t 
WW l«ft ia If3 .^ A 'ei^  ef wwwt. potat©»® mm on tbss* 
plot® ®i«#0a« Ja & am^md ®f pliffc# « edi^ a eMp &«« pl©w  ^
^«r is. If3f ..«»§ 1936. In 193?-, t.M» re#«tir«i m |^ileati«a of 
2-14-14 f«i?ti.lia«r at tfe# fmt« oi jp©iwiit p®.r i®.re «ai. a. erop ®f »ir««A 
potat.©«!» ma gmm m th» pl©t#» tt*# tiiii^  wiies ®f plet.® iltt.® 
lasttltimtti' 9vm- tli® thr«»-y<»r »ssdtt.s ©f th^m «aCi^ ®«s 
mm ia tal>l« 3, 
faKL® 3. t©t«l nitiroge» sM ©pgajiic content ia soils ftsit 4iff®r®atly trsatai 
pl©ts, ia l^«a tsMm in the fall of 1937. 
Pl0t tr#at» '^ f^lar is wttt«p 
{©' X l.fa) 
peggeet 
f«rtiliae4 
ej»pp«i 
igwwset potato## 
plewai 
im,m 
mmU^eA «Kt. 
ejpippirf • with 
mm0% .jpotai®«« 
ia«wl vmim 
IMm 
let fertilis#  ^
sai- cropped witii 
8t potato®# 
F#rtilis«4 aai 
crqppod lAti 
«w»®t p&tAmm 
Idl« 
».#34 
M'm 
©•...©34 
0..85 
G.f2 
®.,f4 
It Is @fi4«t tvm tfci# ^t«",l,» taM.#. 3 that tfe« plowing «ier ef ^«®b 
wtiittra, erapa -iM aot mtmiMly imi'mm %im tttt»f«tt e«at«t of Urn soil, 
altlwwi^  m swl^ t ''b®. Ifc# ®rptiti:e Mfett®r ©trntaat mm. raisM t© a 
-ali#t « '^«at %• th® m^ms, 
fh» jpsiBalta «»f <pi«k t#»t» that tts« supply of mvall&hlm 
, aM •p&t&mlm. ia tlii.» »oil wm low. ' Si.@ s«il is. fairlj aeid ?dth 
a a»il waeti#a' vaiyiiif fr©m pH 4».6't® pH f ,5 is «mi)1«® tak* tmm •mr-S.&m 
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loe-atioas m th# fa»» So-wirer, tb« :3ia© r&qnirmstA is low, fearing !>«#» 
foawi to 3/l a»i ,f/4 ®f a ton &f per mm, mai iii-
dieatinf that th« ba»# mmshmm e^paeity «f fctii® »©11 i» mrmepmiSiMsly 
Im, 
lli» sat#r-4i©Miag espaeitjr «f th« mil wa» tmM. t© b« 22.0 
l>©pe«afc.g th® fi#M pereaaiaf® 5*7 sal %h» pmmmmt wiMins p&mmt&gm l.S 
P9re«t, ©a tbs basis e>£ tk&m iAgmm, .?5 imkm of mi» 
r«4i« th# iwiatare ©#»&«% mi It ©f so-,il imm tb« peima«t. 
•mittiias p&M% %& tb« fi®M psmm%mgm aftr«r nrhi^ h anr a4Ati®aal prweipita  ^
tios wait mm» of t# lewer «oll it 
ai^ t b# anticipatiNi that •«fe«a pr«eipiteti@ns  ^ ©f mmx- »?5 ineh. ©©earrei 
there Iw l««fetrig ®f »itrat«s f»©a «|ip«r foet ef soil. If the sail 
aftiatur® ©oaieat was al©ys tli« p««aesfc wiXting sfi^ clity at th® tiw of tb» 
paiBfaH «%ill 1«»® pr«eipitati«a. wbM to sisri th® 
©f Bitmtts, fey#® sbi4 ftreet (If) i4i©»@€ hj thsir lysi»9tei-
that in the mmfy mils  ^of -ioaaeetiettt p®rc«t sf th«- aitrat# 
aitrO'gwfc wa» l®as3b@di tmm tt« TOU by ..ff ©f aa incsh of draiaage water 
that a .4-iMh raia »tdld SJ ts ^  p«-yc«at. of th« aitmtes ia the «sil, 
Sinfi® rains of mt Imb #r ^»®re. aare e<w»a io tli« iaseatla© iiatriet, partlewOLar-
llf. darinf tb® apriag «®iithg, it la «se@imbl« that the loss ©f aitmtmu fey 
leashijif e9»l4 b® m ^»prsoia.bl« fset©*-. 
- li -
ftresmtatisa Bsswltn ®f 
MM I 
fh« jpaet«r£«a, i^ariasat wtteh me 4etAfi»i t« d®%«»la» *b«. pmpmt 
mt# art 'btisnc® @f ©tlitr «» e<ai4tt©t«d, for tlir»® 
jmm, Wyip ifSf lu  ^IfjMI. lev^s vmh of aitre-j ,^ |^ iw|tar«it 'rai 
potsostw w«ttN» s«aa ift «f«iy pi»«ibl.ii. a t©%A ®f .3  ^
Witb th« ri^ li»«tioii» ©f ««eh treiAMit,, tii« lay^mt gsr® 
m t®t.al ©f 54 i»l^ «' So th®. Ifc# p#wis «f mmh ^Immt p«3P aew 
f0r til® taM&m ImAm mm m fmWLmmt 
% it • 
"!i 
xm 0 ff-O 0 5S..i 0 • f2.0 1©S 
im» mm © m.,3 45..® 0 30.« 4©«© t 54,« 19S 
Th® m%m9 of appHeatiss sf ifc© ptesiAora# and pstasslm ta tMs «*-
^rlasat •w»r« chaufwi im lf3f ssa-son bee&as# th® f^snlta ©£ tto® ifji 
t«st iadicaiM that ths ratwt wmm too M# t# m lat«»@diat« 
fh# nit«3g« *#i«# ei«f0i, bdeatts# ©f tb« ®irf.teh fr©» .oitfat# 
9f soda ta «ai«ia«t %ymmMA, Thm ait»f«i fwa ths lstt@r seare® iteould mt 
Immk as l»€ly, Am Mgli •applleatieas of -ealeiw ©yaaasld hmm hmm teawtt 
%& caaaw iejttif t» e»pa if plmtimg was ioa« mmr th# %im» #f th® apjplleatiea 
of th# 
•fhe f«rtill««r inp i^mts w«r«t ^xa4 auri then i^ pit®4 if ImM in tii« 
b®tt0» of Warn tmnmvM ,a£t«r whieh th# riig«s w«r# threw 'saA aH^wed te settle 
t@T a wi^  b@#sr« plastlnf, 'In IfiS, th# »« &»31ei a» aitrat® of 
swift,, l»t in tb® 0tlier y*fs eal,«£m ms umA, fli® ir«*l«ti«® 
iu this mpewimnt w«r@f XfSt, .Prolifiej 1939? toscatlw fo« 1| 1940, 
Ettseattue lo» % In- if3i amA If3f, • the cr©p was ppowa foUoatiig' a gemm 
mmum erop • ef c©ip#a». M«l.isal leostieai werm for the mm irtai-
mmts ia tti® If3t atti If  ^•' ^•©riasufca.j, a© tiaryeated area ia- »eii plot 
was 1/50 mm i» »ia«, "fh# mmmm yl«M# of #a.cli treafcaant fer th® tbr#® 
y«»B «r® show. In tabl» 4. 
fli« plmtm m tli# flots r&emiwiag .tMmgm ipplteations shewd a. 
aark^i, sti»ilaiioii of viae ^mth ia all jmm a,M the fwliaf® ie^ej^pad 
a *ch 4«ejp«r p'«®ia coMr thm. ia t.li« mtrtatM plois* fli® only e»«ipti«ai 
0cet»«si ia th# »itr©g«i pldts :!»• If3i «ftr2y stiMlation. of 
^wfcli ms 'bat. was diiff«r«iiee is fine growth betwua 
th»s« pl#t,s aM th® eli#eks la.%& Im th« 4m proimtsly to leaching ©f 
the nitrepai tsy hea'  ^raSns. a® *la$ p»wtli m th# aitrofwi pleta 
mm advimtagiwms ia 19^' l$wt ^«fe 4» smaom. mi lf4® th® vim 
stiwdaiidl fey tdXmgm applieatioas was appar«atly a 4X9-
adfMttaf®, %n addttioa,. mmm 'baisilitf  ^&f t'fe® foMaf® was oa all pl©t«, 
pee«ivlnf «?yiuEiffli<t in i$0, 
fabl® 4 fly»a- til® ji»M 4a%a m Aieb 4li« mas^m» pr«s®at84 i» tablw 
5 to. &f imlmlvm:, mm bs»«4, »«a aft^ys®8 it is wMdufc 
in tabl© 4 that soiw fertiliser ^eatolnatieas tt««4 hav® givoa e0B»id«rabl® 
Imormmm ia efwr th« i»-JP«tUi.»«i (0-0-©) yet it is i^a^fele 
t© show «nelttiilv«lj?' %h» ®ff#ets ©f thm ii^i-rMari ©o^noiits frem tlnta® i&ta 
%til th« variotts «ff«sts of %h& t«mt«ests «•« 
A mmmw of tli« mim etimtm wlH prmam^ mm elmrlj th® ij^viittal 
r@i|»as#s pw4mM % i»eh »mirl«st., A min i» ilsfivM fcy takiag th« 
th® mwmmgm of thm mo^MMmgm plots, f®p instaaea, aad 
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this »t@ of applie&tioa plms the availabl# nitrates i^leats®d from thm soil 
m mbtlmefltf soniltlon for mmett psjfcat«9s to@tw«en tli# iiit»^ 
itnt the otlt«r fwtilisar ft® mmSim rat® of 32*$ pomiM ®f 
oitmfwi pmr mm n«itfc®r s «i^fi«nt iaersea®® aor r^«ctlo» ia 
Th« stM miM «ff•et#, giwa io tttol® 5 shaw, that a 1b 
yi«M» imm pbasplmma mm ©tetala»i is all %brm jmm^ In lf|S aai lf40,-
th® a«dia» mt® of ^©spioras applic&tioii »« p>wi yteMs m tfe« Mfli 
rat«, JB Ifjf, th# liS#i rats g&m sigsifl«mtly h4#»sr yl«lds ttia® the 
mtm &t » p0»rfs p.«p fhe»« €ata. • Aow that & 'fat# &£ &,ppex)sd.T 
mtely a© t© t5 ef picap^ertti p«r aere «i:ll be ^n«i®t«atly l>«efi©ial 
t© .j-isMs, ilth«tt^ tli«-'lit'^. at® ©f  ^^ wsis ©f phogphortts ppovei m-rm 
hmmflelsX to y%mMs i» th# mm je®p, li i» fembtful if It »miM to© «e®n«»i.eal 
to «pp3# this ^aatity ®aefe y««p la t« gala th® yi«M® 1» th® 
few years th*t tbt» »t« at^t prwre b««#leii4, 
ifetassia# appli«ti«is aliso lttc*eas®«l yl®MS' ia all thr«» s^easens 
(tab!# 5).. Ir IfP, tb« m%m ©f p®WKi.s p«r aer® gav® a fr®at®r jl«M thaa 
th« feighe-r ot IM Ia lf3f mi lf4i, wfe«3a th@ mmiimi Imml m«. 
Immr^ t« f4 pota##ii» p«r mrm, tkm lOi powad level gmm the 
b«tt#r OTs»f#, bmt ttie mm i»t. siiplfl«»atS^- grm&tm th« ttos© 
for th» 1fes«f0p®, til® ^tiiw rat# of potassiw •i^plleatlffia 
appear® t® be appfml*kt«ly f5 fmmA» p<m a®p®. 
I». ?l®w 6f th« wrisbllttj of the »itr«g«i ®ff«@t8 ia tabl® 5, 
«ft atti^t waa .«»i« t© .s#gf»pkt# th* slngl# «ff«et of M,%vmgm by a »9tto«4 
@tttlsj»«4  ^  ^t&tes i10), , ior tine. 1939 f^ »italt» th# aeij-i* 
Iw-^s of aitro.f«B f*r® gpoapirf for ®©^aria®a with th® »-aiti^ptt Iw^, 
&a iadieatod by tb® farmla (1  ^^  la If^Sj owlag to th® low ji@M 
of the %m0lf thm groupinf was mi# of tli® aeditia l»v»l and th® 
no-»itr».f@ii l«wl :miA' ampm^ with th« wA.%mg»u m foUowss 
^  V -
1fe« «lngl« mitmtM mt wMw^gm Msirf. ©« sia^jt d»p^®s of frsadea 
»0 lAom is table 6. 
fatile 4.» Si» iriaM,«ae« aai average main affects (in teshA« per a.®r®) &i 
nit«>geB ©a single degrees &{ fr®#doa, iata ti^«n trm. 
tb@ factorial Xi (fith th# lf3i ytAis 
the grouping m» the high nitrogen level compared with th® 
mMiun amA th® m>~nitrogen Isval, 2f'2-(% / Rq)* lf3f 
mwl 1940 yi«ii8 the comparison was (% f %)-%)• 
••m mmrm .Maiii gffeot 
Isar Grade fePDr 
., 1 'basMelt pK?,« r«} 
im fetal im^ 248.3 f,4 f.a6 
io. 1 227.6 f.l s.gr 
im fatal 747 212.6 i.f6 
1 1247W 172.9 10.2 7.73 
f©t  ^ 2670«  ^ 267.6 -14.f $.f6 
m, 1 75§ 212.4 -T.f S..5,3 
* %m@t: significant dlffermce at ••sA4» of 19il 
** M8«a aqwrw are significant at ®f 19sl 
lh«i th» slnfls •ff«ct «f high »ltrog« Iwel 1# m^p&r^d with 
th# iM^w a»-Bitrog«tt. level, %Mw& it a si^fisant iacr@aa« ii-i yi«ld 
due to mitrogm in 193i. The alffiMlemems shown ia this tabl® for 193-9 
m&4 'lf$0 a,T9 la witM th« i^solt# of tabl# 5, 
. • I» a mm im atl# t© t«t th« possibility, that 
a «*Mastt«it af .factors aity work t0g«thgr t» ««rt .a grieatw eff«ot on plant 
grcfwth thw em. b® attrifciitM to tfa« additiw tffeet of the iai^«M®nt 
faetors. This pm-Blhlm eoabinatloB mffmet is t«me4 an iateraetion. fh© 
first o«t®ip ijjttraetloss. for feperissst i ape ia taM® 
fabi# f. fti® first orcisr int^iruction v.-^lues &f tfee 
factorial e5iperlf?.®nt, JisperiaeBt 1, Data 
0,vm is yield in buahsls of S,S» »©. 1 
p®tat««» per acre 
1 .. mm , %m . . 
Wttmgm - -S.tf -3.2 1©,| 
14ty»g«ii - po^ssimtft ,m - 1.0 
?h9«ph®r«s - 5-.85 .t 
%m&st 
_ i-»7. 3 g«l 
tlw A#* ft #lpi4flc«'fe ittl.«ra«tl« for ait»f«-p0tafi#iwi ia 
lf3f aad for wMmgm*§h»w^9Tm  ^ in 3.-f4G, tat sr« not iwf-
fieiently eoa8i®t««t-1®, awggnst iefiaitt trei^ s. 
fh® rnvmskSO: pmemt.a,gss #f 8. S, fc, l ,p*ad« pot&feoas fro® tha pl^sts 
of the ait3p0f«» l^vel# of 1 ar« A«ft ta taM.e i, 
fabl# E, p^reantage of U. $, !f@» 1 §««t potatoes froa plets with 
diff«r«nt nitrogen lw®la ia S^rS^nt 1, 
' 0f' 
Ja fiowatfa -frnv aer® i, s, fc. 1 
immiM wm wm. mm mm %9m i9m mm, 
I0JJ® c%) •©• © 5f.i 66,5 HA 
(%) m»3 ^*9 66.6 m,q .54.1 
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fMma the iiitreg«i was %pliad at planting the.aitrat® ©f soda waa plae««i 
la th® furww, fli-« d«lay  ^ap-^ieatloos <s>t alt-rog« wmm appMsd a®, a sM®-
dresslmt aad lat® ifee a#H by ettltiv&tloa. f!i« ss^i«t« nllmem 
spplieatios • mnalsts .^ ©f 45 pownis ©f isiiwfm p#y acr® ia thm t&rm of 280 
jpoiiaia of aitrmt« of s«^a, with th# a»«ts eeB®istiiig fp4cti«ms 
th»r«of» fb® «^»rlas»i m« «oaimct«i boili,y«ar« o» fi»M» that l«i had a 
er®p of pl&mk msdsr Amimg tlie pr«"fiott» mmm,- Bis plant# war# 
»«% out &n fcj s2, tfe® first *pp|,icati&a was aad® «» smm m th« 
seeoai i^plieation m Jaly 22, The vari«ty Pwlifii? was growt both f©»rs, 
the yi«M8 tor tfe« t*o y«ars are in tabl® f.. 
fafel® f, &p:®r4*ent 2. Ii«Ms of s«@et potato-es f»a plota reesivittf 
pmmAa of rdtrata of soda at different dmt#® during the pmwiag 
s®ft«©a. (Data am gi.vm in total jjuaheis p#!' acre, 
i« S, to. 1*» and |iBre«ate®0f of I®» !*«• HI pleta m 
application mi 0-12-12 feytil.ia®!' a.t tii« rat# ot pouMs per 
acr®« kmmgrn of four r^licatioas ia lf$f md five in lf4C>) 
'if3i yielii' 
f i»« of mpplyiMg 
, nitmt# ®f ;Soda 
f, j, . ?ew«t s 
Total I®. 1 lo, 1 it©ife«l 
s. 
> 1  
p®rc'mt 
, fc ,  1  
A l0 (efeei^) IM,® f6.| fi»f i Hi.® 
B All nitrof«tt. i»®f©r» 
planting 
c 1/2 befor# planting 
ciar 22) 
1/t «ft#r 1 »atfe 
153.« m3.5 67.-6 
t 
1 
« 151,4 
i 
s 
t 
t  
s) 156»® l».f fr.5 t lt6»7 
B 1/2 after 1 aoatfe 
(imm tS) 
• • 1/2 aft«r 2 ^ atfcw 
3 applieatioa# 
1/3 before plmtiaf 
1/3 after 1 s»atli 
1/3 after 2 waaths I4f.0 US.? f5.5 
41ff®rew@ if.e n.m 
(Jtiljr 22) 143.© 106.6 f4 .^5 J. 142*4 
i  
s 
! 
t 
S 
i 
• t  
12.8 
7s.5 
«5.5 
14i»fi 
a,.3 
45.0 
80.8 63.f 
f3»5 
Itt both years th© rin® growth was heaYier aa4 gemmer on tti© plot s 
rmntring 3.»t# appltcsfetoss ®f iiitrogm thaa ife w»» on tb® plets with the 
oth®** %m -teactieaHf ao «iiff®r©ace eoaM l>« s##a b«tw#« tb® 
pi@t® rmmivimg all ©Jf th«' aiino^i at jsi^tiag «M th» eh®^s. 
s^plieatxit b gmm inereas®® mm the cii«®lc plots 
ia both y«»s, lf«»t*nt C %hm hi^ie»t yt«M i» lf3i, irttsima treata»»t 
S m» th# mst m%im£m%Q9j i& W39* ^h® ia the p#^o8ss to 
tb»s» treat«©ats mm bast b« i^lal»sei .1  ^ ti&inf %hst rt4»fall, iat# 
iioR, la «»st ©£ til# immf mias *®fs »er the Jim# 22 applica­
tion m& oatfe witli the »stdLt that th# first «ie3.s®?«i a|^ iiesti«m «« n-ot lost 
fej l#»eliing, rtiil® ia the preeipitati®s *a» h«f«y until after tii« aiddl® 
of jnty aM St i® probalslft that %hb Bit»g€R applieatioii aa^e m Jim# 22 wa 
l0»t» I v#tf hmw of .t,f5 laefees f#ll. durmg the tti.^ t 4« 
Ttm l&tm applicatloa iit If  ^m€L4 hme tiwi^fsr© A®r8s» 
ia 193# it «spfiar«nt2^/ ms ®«p«rfla#»#, 
freafeaKQt B with all ©f th®, aitf^-gm -^jpli  ^at tia# sf plaatinf 
ahowei a si^ifitairt taer««»« is tetal yieM aaly to If38. ^h# 4sts show a 
lii  ^fl»M of' ti@, 2 p'ad® potatesa #iish saff«#ts that th« »at mi p©tato@s 
w»» food,. Mt that th® p0sr if1»s rm^%mg ffoa a laek of ,nitro,f«® 
in, th« lafc«r etages «if tb« p^mag was sot capaM« of pm^mlng larg® 
si»«d p»iat»es ^th tfe# «®t. 
fh®, data of ttsi® sh»w that ij»ere«,«® of ,25 b«sli»is ©f !©• 1 
.potato#,® p«r «s*e *»» obtaiawl ly th# ««• «f wM'TOgmx fertilisers wtieea th# 
ms safqsliiA at th» p»-p«r p#ipisrts» fh# •»€l«etio« ®f th« tis® f®p 
ap^ieatioa is la p«rt ®» th® a»w»t «# tj» of rainfall,,, Cte# 
mpplicatim &i sitmi® Qt at tb# |}@,^ i»iinf of th# Bma&m. dmst m% appmr 
- 2f -
to aatlsfaetoi ,^ rsaalts suggest that a® initial application of 
«pp»xiaati  ^2$ of mitmgm p@r a#r« shasld bo  ^ aai® either befor® 
plsmtinf or mm tli#waft«r» th@ mse ©f latw- applioatioa® @f tJi® sam© 
•qaantity tli®uM tt®a •©». tli» tioa  ^»M #«v»ritj af the p^ilods 
that mw o^ow iwpMg %h» -^vimg #e«aon, 
fhe IfiO mq^rimmt ms to t«st plac<»®nt and tlm® ©f &p-
plieatioa ©f a c©i^l©t« emmsrei  ^fwtili^n?. 'tl»« folloMug tr®at®»nts 
w®r® Iftolisiwlt 
%r®M i® 3ftirr» before plsntiaf. 
M; teii ia b#ttM of ftiCT©w before plaating. 
•§• Qftft-half ia fwtmw hei&rm planting sad 
mo-half «« a »i4«-4r«s«i»g, 
d. 411 8ii«^p«a»®i, 
1, Pl»^h»r  ^ftM p^taasii* spr«ad' ia trnxrwrn 'hmim-m 
plaatiof *ttli the aitrof«, «i4®-4r@«8»ft mm- math 
aft«r plfflftti-jag. 
4 b»»« rate <sf f50 po«ai# p«r aer® »f |-lg-12 f»rtilis®r was a^pli©  ^
for tr«atji@nt8 I to », laclasive, ?«r tr«ala»at g-a 0-13-12 asalysit was' 
«^li®<l in th®- fw»w at the rat# ®f fSO jp»«irts pw a®p® md -nitfat  ^@f 
®o4a m® si<i«-4r®s»«4 lst.®r at tfe« mt« of l-P p®r-&er#. A Itetin 
^mar® dmtm '^ th ftt« r^ llssticwi# ms «s@d,» 
fbm fi«ld had eoipi^ #ii«l w«r« 'Wd«r in Ifj® smA mmet 
pobatosa in fh« a»il ia this loe&tim m» li#t«r than 1ii« r«st ®i 
th» fa». fh® ®3^rim»t was plsiitai to th# v^risty Pr®lifie on My S3 md 
th® ai4e-dr«8sing was applied ©a Jm© tS. r»»ilt® af thi# esp#i4»ent 
are shswB ill tabl® jyo. 
- m 
TaM« 10, Il®lds im 1940 pl^ia with f>lae«a«Kt 
ti-eataeiiti!, (&v«raf» of fivs rgplicatloria, ?«rtilis.8r «jf a 
analysi# applied &% feh« 'rate ef f5© p0«Kl« pw aer@» 
l&ta ay# expresg«i la total, tesiiels per acsr®, te»h^s of U. 3. 
S0» l*s sod pereeataf® ©f !• i* *»* 1»8») 
o-f •feW. 0. s. -i©. i Wmomt 
-©f yi«M 1 
A - %read 1» fsfT©w b«f#p« 136.3 aof.f Tf.l 
ridging 
ima 1 - itod in fallow bafor# 
ridgiaf 
e • 1/2 8pr«  ^ i» f iW8i ims  isa,§ m,2 
1/2 
§ - All 142»4 lis,t 82.f 
1 - ffc©^h»Ptt# and pot&3*is» apjpssiMS. , m.i 1«..3 i|..a 
4s faf*0W and nitrof« »M®-
ilressM 
hmat ®igttifie««t ilff«r@a«» ».s.« 
# fli@ «f« -ml*# froa tfi# atmlysla of mri.mm-m- Is not si^ifleast at odd® 
ef iftl. 
Ciiriag th@ growiag s«s«©a «# €iff®re.n6«« ©«»ald hm im the asoimt 
of via® gyowih oa. th# vatdew plots. Bi® b«iw®®a th@ yi©Ma of 
th« iadivMsal ir«ts«itts sfeo* in tabl« 3jO ara not aiatiatioaUy atpiificauat, 
tii@ larg« BMpwrismtA mtv&r t» tlii® &mm mm aiiiaabtedlj dtt« to a gf«.ter 
•rariatltta in t!j« mil %&# es^fljteot *« e«id»e't®d- than was 
at th© tSa# til® *s luM ®ttt, i0w»Y®p, If a sp®cial #tatistleaJ. 
preotdMr® it is |»«silsl« t© th® t«© frsaps df tr@a.'la#ijta, ni«^y, 
all or la part ,a» a^ast applyiag all of Itbo f#rfcilia«r in 
ib@ farj®-® b©for« plmt%ng* asifeoi e^arlaMt r«'»'eal« a sigsifloMfc 
respoa®® i» yi®Ms $,% oWs of If to 1 4a faver of ih« «etho4 ®f 
sM^-if^S'aiag asifeoi- ®f a.pplica.tioa ^pMtr«i -to imrmm 
l-h# «ff#eiiirea#s8 of ths nitro-fsii m^T® thm it ttiat off phos-phenis awi 
potassim. la %T9U%mm% 1, -Asr® ili« pkmpimms mA p^assiim wers spwai 
•ia ili» 'Smrm, hmfm®- plMmtiug »M aiti*of«n. «ts aM«-4r®as«i afl.#r tfe« 
-sf tti# SKjp, tti-© mmm imrma^ mm thm ia tfc® tr®at*ats 
sll 03? •i!»&rt. #f thtt f8rtlli»#r *ijrt.«re was 
?li« «« t# i«te«aiW' 
Al©fe as.a»«a wttli, pmw mmt ssl.i«f«el#iy 1» thi» %ffm ©f »il, iitrat® ©f 
s#«la (16 p®iNB«it ai.trog«)-, i«aii« (?G p«rc«at a4.t.»0-g«i), e^siwB 
aitmt® -(iJ.S p«p©«it isltf®:fea|n «r*«- 142 p&r&m% mitrrngm) mi. eal«iw 
(22 p«ro©nt niti^g^a) w#r» incMM ia th# t«®%, latter tws 
f«rttli®ers w«r« la%«r«si hmmmm &i iheiir rtslstaaet I® l«aehliig, 
k sppli^afcloa •af- ff©' powis jper mofm ©*45-12 ma appllti^ to tli® 
fwtmw l>®for« plaatinf-, fbm mttmgm wmm aMmi. ia meh %a8Batiti.@« 
that 45 fwwa® h* per ae». li* iflf# twa mam 
©ya»«li treataaRt® mmrm ©n# tr«A-3w«l. mpp^^img ^,5 aat 
%h« ©tfeer i^asii'R -©f »iij?0f« per aor#,; 
til® fielis as  ^UaA be«i es^ppti lith smmt tb# y«ar frier 
to fh» t.#st 4a -^eafcion. A aMowisM lalfiek smmffmamt ms m-s@i ia If3f 
«wl & %A%iM ^s.m i«i4pt im Jt40. Li ^1® ^«a Smamf was th© -mrl^y 
pla»4«i ia fe#th y««rs. 
fh# wswlto ®f I sl*« ia taWl® 11. 
tafel® f.. Tl#lds of sweet potatoes trom .pleis irwtt-wi with 
, mrisma ferti'-iaers. (Averag® of r-^lioatisoa ia 
Mi ttvm »|aications in 1940. fli»: 4&%& ar® #*®a t» 
taftshsl# mvm, bushels of u. 3. fc. l*s aw4 p®rmnt^$m of W, i, 
m.* 3.»a .^) 
i, " 8 wmymm 
txm.tmm% .^...r:.-..:, 'fSe^s 0» a. ' 
t fatal 3. fe> 1 f faiaS. So. 1 lo, I 
• i 
e&^ek C» f6.f 5a.« fi»a' s Ifl.J 355 .^© 8a.§ 
s 
©f #oda 11$s .#:.S 6@,5 I 341.6. Itf.i 75»f 
(45 lb«. nitrogm) i |»oniuffl sulfate 115,5 ».5 t IJi.S i .^3 W.? 
(45 lbs. nitrog«) s 
0f«« • m,$ 5f.f .1 m..q fi.f ?4.i 
l4f lb®* ajitrejfte)' ' t ' 
Galcim cyanaiaM 1 ,^1 56,7 s li .^i 81.2 ?3-.8 
(45 lbs. nitrogm) t 
Calcium ejajiataid 1.04,1 If.4 54.J * 
(22| lbs. nitrof«a) s 
CalcitJim cyanmM IQi.f ff.4 5t,7 i 
{67| lbs. nltro^m} t 
Caleiuia nitr&te 31J.3 4|.4 • i 
(45 lbs. nitrog«ft) i 
f. 
'i.®a#t if.s 3j.1 s t5..3 
diff©reno® '. i . 
the. foliage showed n wm% 4Mtmmm im fissfwy sf t-li®. iilt:f»o.g#ii 
p3j»t» ia Iflf. tii» ©f tfc-@ i#ftatt  ^afeewsrt 
#f aitj»g8» ®f fell# plots %l*# airaaMi a»d ^mmMd lAois 
the hm% ^vla« .grawWt -aa  ^ ©©J#.r. l^'wvar,. yis e|r«i«l4 plot® 
tt# hmmj rate &£ apfli.eafci« •Aow-@i of l#iyf injafy ^^lete 
was W3.r@ iteiag psri-od.s. fiva «oMijBfce4 of «a 
A«g %km &f th® "&# aaomi via® pwth a»i 
tli« .ffmmmi, eolor #f fcli« faliaf# *« aet 
Tim folist® !«.»» maxkm^ ia I.f40. A li#fc«r «hai@ of 
p^e» m tb® .efaeefe ^lets tkm «a the®# Blti?©f«a was te«. chi«f 
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r<»ognisal>i© irariati'on,, teat injury ms again 0b#©rvefi on. th® cal«iwa 
^smmM plots ^thottgli. t.b« foliaf® ma a ^em. 
Sl^lfimst w«r« ©Maisti ia @aesh t#st, is lf3f, rm^&mm 
ta ji»Ms mrm &htsdxmd from the ass of Bit»g« f^rfcillsBers with aitrat# af 
«©Aa, M«aea, a^oaiaa mli&tm msA tbe sieiiia 141 'poBais pmr at«sr«| of 
eywsMti givtrng slgBifieaatly yi«Ma. tiian th® clieeit.. fee M.0 
sfaiafiifi. pats C^?*5 i»a»4« MtTOfso ^sr »«») ma iajayioitt# t@ 
ytexd». 
?iis ra««lts itt lf40» a twy ah©* that ait*«g«a fertilisers 
at tli« rat# of 45 poiai* per msm applied feef^ r# pianttag mmm m% bApfai 
to yi^ s wrisr th« soiKlitiims of this season, re^pa.®#s ©f the s«m»« of 
aiti«f«i, M jp&rfci«ttl«p ®e«A 4«ti4«)»fcal to toetts .jltli aai .gwi«» 
'9iBi>ir«m 11 iMaiilf" iii'j iii'Mli'fr # 
m. 
fli« t««t %mspsatimg wear@« «ith .f®i*£lis«ps wa» «»«da0t«l 
for th® p® .^s« of d«tersijiii^  tts« •»&!,»# of aaimr# as » »a«Gf©e ©f nitrog«, 
Basi^ ari «r stedfeyaaei »«we wd am«r« w®re ©-c^ ar®i 'nith e«»«?eial, 
fwrtiMs^ fs ai®ae awl in e«a&i»ti®i, fti« toiti^ ard aaa^p® «ia appli®fi at 
tli# rat# of t«R t#»s par «.«# ma five t««® A«a ia 
with tti« ferfciliasw. fli« wwp« at th® rsite of ffO 
p®ai^  f«r acr® asM -Aea® «r at wb«ii wsM 4» «onJ:W«stl0B 
witli the smm'9» mmrm w»» at th® rat# of f««* ton* p«r 
MP®, 4 t-14-14 aiaJjsit ms « tli« fs3?fci3.i®«r plots ia. IflS, feat ia 
IfSf 3.f^ ,. aai S-lt-lS «Balya«s ««Sf® «tili«M, eoaaewiai 
ftrtHisef timtaent ia l.f3f ^oasirtsil &i 750 #f 0-3J-12 plmn 213 
jp©ttsi.0 of eyaaaaid p«r mm, la lf4t» thi» t«at»«t mO. a 
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e^wtercial isixfcijre teih t«®fc@d. (se® table %$}* 
' h raaiesia^ M©ck d«si^ mdth fsar reflteatioiis «s a,s#d ia 
*iiile tfttin gqa«r® 4mims «ew s«t up i» the otbef tws yaars, a 4 3e 4 
in W39 ^ X 3 Im Ifi©, 
fh« »aa«r@ aa€ f«rtiliis»rs wer© ifspli«i ia the ferrows !>«fore 
plsntiag, Tl» mri#ti®s msei mmrm lAttl© 8fc« J»rs.«y ia 3.f|i 
ai^ ioit® to fhe «qj#ri.»Bfc &mpm» i» 3.f36 a»l lf3f, aed 
«ltfe mxmr9 in lf40, 
th« yi«M iats for J.f|i ar» fi*#!! .is tabl# It, smM tm IfSf aai 3.f<P' 
ia tMhlB %$, 
TaWL® 12, 4, Tii^ds of sw#et potat,o©s froa plsts treated idltli 
•ajiw# moA coisaefcial fertlligar, (The data ar# f©r the 1938 
sms®! ar© expressed in, total ImshdLs per'assr#, bushels of 
®, S. !«-. and porcBnta.;ie of U. G. I?o. 1*®. Afwag® ef four 
t ' ' "Italig. 
fr«at*tttt t f ©iai' ' w»dmw&^ 1 Cttai» f»^«t lo, i 
QifWk |b@ teftill««r) if.a 41.1 46, a 
aaattt® (1© ten,# p®r aer#) 151,$ IS.© 6©,S 
i/t jBsaiHK (5 tons p«r -aere} 
«d 3/a 2-14-14 im 
aer«) 
11.3 62,2 
t-14-44 lbs. p«t mm) m»7 «.4 5.? 63.i 
mmr& (k tons f»r aei?®) §3.0 11.1 m.7 
least sipiifieaat Mttermem 3®. 5 33-6 
fh» via# growth OB tli® ttmtM plot# ia. tbe If38 t@«t wm far saperlor 
is %hm ®P0«th m. th« eb#©!:, {m plot®. tli« maaw® pl»ts ^ow«i 
smmii&t better giwtfc tfem the #fcfmi^t emmmt^iaJk t«^llXmv plats* Ja 
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X939ji syaiiasid plots produc®! the heaviest ^ftd lasst aoraal aaaount of 
viae .gitiwtiii Ail«, in if40,' all -Qf tb# treatissnts mttiQimt 
vim« growths OjaaaaM camsei little leaf in thl® teat ia lf40» 
fti» lf3fi data slios ail of tti« t3r«at*«ts, with the ^xmptim ©f 
Maar«, t® be sigiiifieaotly la#li«r'tliaa the plots Klttoat 
,Alth«  ^mMmm hM the storage fteM of tt» thr®« top treatments, 
tk# TsriaMlitj of the pl#ts w»» fr«at t© a-ttrilmt© the diff«r«e« t® 
tlis of fl»« larg® B^«r of on th© »aiMir«! trsat®4 
plots i^leatss m mma.%is£mtoTf. mifm% of »Mr« m th# api»ara»c« of 
sw@«t {>®%at©«a, fb©*# eudls were ia® to wtr® -mm mi gmh tajwy and to 
sarfaea mts, 
'ft® data la tafelis I3 roweal that eo^epeiid, were mpnvlm 
to mmwm i» lf3f mA Wmum dM m% prmo to b« as good a tmtiiJ# 
©f altpofer. m tfc© «©*i»rieia3. 80we«s, Altliewi# the ©alls w#re not 
the plots r©®«i*iaf aawr« p»d«e«d mrm e«ll potatoes is., teth. If,;^ sM 
till® iM the plsts with f®rl.ilt2«r» al««* Bie data f«r WM ladi®at® a 
<liff«re»s@ ia tii« pereeotage ©f B, S« lo* 1 gmi# In favor ©f th® msmmsial 
fertiliaw treatwtt®, feat slae# .»© mtimt 1« ©vldeni la the lf3S &r lf40 
data tb® 4ilfereae® mm% b® c#asM@r«t 
Ia mn%rm% t© rasult® tram &%hm mpmimxAs far lf40» tfa« W# r»t« 
«f 4f po*^s 9t mikmgm m efmmAA 0A m% ptmm iojwyiew to 
Miliar tb® f#M.ag@ or ia thia tlii# aay bave bsieii da® t© 
til® ioeatiaii of %li© pl®ts wMeii mme* oa & li«bt ®aii tteat Is eoiisMw  ^th® 
po^«st 8#©ti®n of tJie <»p®irl»iatal f«rs,. It ia jjossible that th® alt»t«s 
mm m% »«ppll«d fey th« soil ia as lsrg« qaaatities aa by soils la ©th®? 
lacaitoiis m%. th» f&m. Bi®r©for«,, the MArogm »«ppli®4 by th« ejMtaaid iii 
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not cauae ari oTe-t^abiaMaBc© of nitrates in tlie soil ,^ such as hm probably 
ocearred in-s^se of the o:her Stac« ih® 3-12-12 fertiliser 
Aleb attpijliei •aS.S pomds of aitreg® gaw ji«Ms as great a® th® 
eyaoa®M, nifcregea aapplied'by %hm -ejaiiaiiilJi m# appi.r«tly ojt 
o#Q«#sarj* fMs result fabetaatiai«s i'h© coaelwioas immti £mm tli® other 
tfcafc a|5|5«>xljisi«l|- poontf# of altrafen per mm ire .siiffic4®Bi 
for ih# laltiai ajplieaMan ®f TiitTOfeu. 
i 
k teat was m&am la l$3f e'O^a^ias e«««rol&l f«pt.ilia«r «iiAur«s 
c«aen3y nmA by tli®- growars with .fBaxtttr«s eoiii-aiatef cyaaaaM. fh« mil 
in thi« '%&»% felock was lifW-, Mt a ©rop ©f hai b«ies plowed 
and®*'' the prsyiotia fall,. wm applied ia fbs furrom be-
torn plasiiafa«i .at the ratr® ©f 750 ,p®wi€« p«r a.©r® for all th# aixtmrea 
«gsp% t!». i-gO-3D wlttflii »a» sppli^ lit a rst» of 4f0 pwfflsla pw ft® 
eyattsaid mt® w&® 45 pomtf» ©f fiitr#g«a p®y soys whleb was iBqaal t© six. 
psresftt t.a tfe# ttnas of f®i^ills«r m^sim at yatw flrn r^lie&fcioa# 
mmm ms-M in s felook felt® was tfee varieiy plant®#,* 
fe® yi«Ms of this %m% are »hmm i.a table 14* 
liirlBf t*ft» mmm*, tti« tl»®' gffm%h was much asp® fm-at&tolm «tt the 
with tfaaaaii,. So diff«r®»e®® ia fo^liaf® »«p©«s« e®aM' b« 
bet«®«ii tfe» 0-4®-12 pldt# airf the plait roceivtag th.® ee»«eial 
iaixtiir«s of t-M-M ami t'-S-3.6., 
tb® yleM» »hmw & «ark#d wjjerisrtty »f ih® §-ia»l2 ar plots 
ri««iYiaf ttj« «y«a«ld, Sl»e« pldts ab#*t 3© f®iaais »r@ 
altr4a:^a p#r aer# tih^aai th« plot g on the 2-i-16 @r 2-.l4~l4 apjjli«i. 
- p« 
fafel# S^@rSa®nt 5, of srost potatoes tmm pMts treats with 
miBCsllan«otts cosaaercisl fertilistars with arsd i^iwaaBiii. 
(Test conducted in 1939. Data are expressed in total Imshfitls 
p®r &crm, bush«l« of U» S. lo. 1*« aiKl p9remxt&gm of U, S, 1©» 
1*«, F«rtlli»«rs appli«<l ia tnrvm before plantiag at tb» .r»t® 
«f 750 pom4« p«r acre, except fnr the 0-20-  ^analjsls whiA 
was applied at the rate of 450 paxmds per acre. Ilk® 
mn applied at the rate of ^3 pounds per acr«,| 
fr«tswibs f«iai 9* .i. i©» 1 F®re«t 
m St 41.3 
6~2B«20 / m f3 6S.t 
IM 54.f 
1S4 ft 51.4 
2-14-04 133 ?5 
@-42-ia iehmk) llf m 55.4 
hmet BifBifieaot iiff«r«e« 12#1 
it sppmrM thst feha hi#©? applieatloa #f isitKifsii @f va3.a«. 
m tlw ©ttiif hsi ,^ til# mmmt. &£ •sA.%m$m. (15 per aer») 
iji tli,# a-l4i-14 totf a-g*-3l6 fertilisers «ii0wm i» 
m yi«Ms, Si® %m. «» tli« . ptas t^anaaM 
tir«t«nt m lj^rsp«r b«3A»@« aa«if ihis ®f tto4«..aixfe«r«,. 
St«rt«r aeltttiona *«r». tried is «€#r to t«st tk® 9tim% 
m. plaai® mi %ai®k3  ^ %itt® ©f » I 
»iip«rls»a mb ma® b«*r«t«r plart%» set wtth water art t«- Aith 
hai b«9a ni^rat# #f at tli« m%m sf p®? ©f 
«.fc#r» A. r«^ar applitatlss ©I" fertiliser mm »ppl£«si i« %ti« 
Smrm h&imm plaaiJte#* tie twb wa®. in 19  ^-wlto Vm ferjlswl 
ioM®a sirf ia lf4S- with ih« lo, i, 
yi-^ia f»s %h% #fc«rfc#r t,#»t mm fivsn la t«bi® 15» 
fttol# If. fixpwlm^Rt 5. tlsMB sweet pafeat©#® oWained bj inclmdt»g 
ail.rat«. mi mda in the mtar usei ia' transplanting, (Data 
ifep# i .^y®ss®(i in bushels of U, is, fe. 1 potatoes p-«* acre. 
@f five replications.,) 
tf«ftl%iat8. . . • ,. mm 
S9 of mA» 55 
a ^«ad# par 5® *i«r 51 
%mst »i@itftea«fe differ«a©« i#.§ 
th® onJir iii foMag© «&»•• w»%  ^-^riaf th® ®.»e©»i 
a«rt third *r«  ^mft«y t:»aii^liwM.ng & lightly 4mkm- grma mim" ms 
mA€mt ta tfe» plant# 5^1#fc hai if© pmm4» af aitrat® ®f «oia is 
the trsmfilmting «t®r. 
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laaiXts gf th# aastalyses 
fh« »iapl«» 8«l«ot  ^f«r. the aM nitrO'Sm msLkysm, ISIee 
tfesst a»  ^fer ttis #liasgriratioB8, w»« fro« tli« 
tr«t«eais ©f ^erismi 2. Si# r»amlts of ttiest aya^jt#® ar# i» 
tabltis if is. 
Si« »^a®iag smgars w»m as flmsos#, Ail« tfe« mft-^wdmias 
bn§&m mm. ©slealatM m stt«r«s«» l^t-ai sapar# f«|sr«ssat tli« «* ©f tfc@ 
l^tteiag aM tt»b-f«4aoiag smfsrs. St«»fe »a® dstwaiaei a» gXtttos# times fcfe® 
f«et.®r 0,f, fit# solmbl# fweM** esasists ©f that porti©ji of 
»itr©g«n 8iel«M« SJI l»i ® airt woali tneltti# *aiaa,y nitmte® 
&ni «»i»® a-eiis, ft© aiiKsgea ia 
f#am' i»t »3.ttbl« to  ^pmmea al.e«te3u 
HI®. m m%m%imaip aitrsfm appMc-slioas asai 
th« m mm  ^»at«t ©f »««% §&m mrtaMli^y o«©srr®d 
b«tw@®n plots, bttt the Mffersnees feetwsa treatssats mvm m% eoatlsteBt for 
th# iW0 yeax®. It .is ©f tA«r©s% %o net©, hmmm-, that ia teth years th« 
%Tm%mm% ^via# th® tii^eat yieM aiiow  ^tli« t^tal mmf e»Rt#ot, 
"fh# hi#i 8ta.mfe «ont«t «£ tt# i»-eit.|«0f«i treataeat is oiit ©f line m& 
®hwil4 be 
fht mm% si^fieaat %r«d ia %k% mlmblm i^tr&gm i® a 
mrmm of th® sstaM.® &m%m% m tb# plots %rm^9& Mth a Ifii# (4«ly) 
af' .iiitTOg«i f«rili.i®.«r# fli« hi# aitrate of t'h« roat#' 
pl«t.# im If  ^is m% &f li»« *itii tiie lf3f i^salts 
mssmt ¥® «^ala^.. 
Th* .d«fc..a. a dsfialta .ijwrea»« in tit® ©.»ll0Mal nitreg® eeaiwat 
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I I  cvj c 
hi, h' 0% o <i 
j « i i  
® h -» « rcjn 
fsbl® 18, Fercantai'-v of total siigars, starch «at x-otal nitfefwi ia mm% 
potato roots taken froa plots t'sceiviiig at different 
dates during the gromng season, Oill plots receiyM am applica­
tion. of 0-12-12 fertiliser at the rate of 750 pow  ^pmv acre. 
All plots except the checks received nitrog  ^at the «f 
A5 poimds per acr®, 'ibe data are recorded m a 
fr#afc»at tram i^Ach 
tafcon 
sugars 
yeremt 
r©tal aittogfl® 
p»e«at 
193B emp 
1939. 
siapled 4|}rll 6, 
A* Che«& (no 
1» 411 nitrogen 
bmf0r& plantiag 
f * 1/2 at plaiibiftg 
1./2 Sifter 1 aonth 
i, 1/2 after 1 month 
1/2 aft@r 2 lasnth® 
1, J applications 
1/3 at planting 
1/3 after 1 iso»t-fe 
1/3 after 2 i!K«ths 
1939 er«p - iof^ sr % 
1939. 
A.. Check (r»o altTOg«i) 
i. All nitssjgitt 
b»fora pl&«tiaf 
C. 1/2 before plaatinf 
1/2 after 1 asatfe 
©, 1/2 aftar 1 tatath 
l/a after 2 »iths 
20.59 
20,85 
a.oi 
lf,4S 
18,38 
17.77 
x7.m 
57.16 
49.62 
p.» 
5®, 66 
•51..s8 
4f.37 
51,^  
5©.22 
52.96 
.52 
•53 
.ff 
.46 
,43 
•53 
.&3. 
•ff 
of th® roots wli®a aitrofwi spplieattoBa w©r® aade. fh@ 2jirg®st aasmnts of 
aolloMal Mti-ogen. w#r@ feuiid In. petaioes gpowa o-a the delayai nltTOg« 
afjplieatlott plots, fh,® potatoes tmm tb& plots receltlsg delayed appllea-
ii«»® of aisa the Mgb®»fc #0at«»t of t-etai aifcirofiw* 
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fhfi- r#saits ®f this iBfetttifatioa have sham thai lAl: tbr#© of tfee 
»atj®y piant tm%rtm%s g±m ji«M •A«a ap-plled, to %hm lttseaiia« 
lalaoi fl»«pl4«t.ie smA ^taife. f»v® r@apons«s 
all tteee ymra, Umm tli« fi.aiinf8 of Mmt§m (W) ai  ^
iaiieaiinf that it i» a«©»a«*y is %kmm t©, tli@s« s^iJLs 
b«fo3?« em ^  ir&m ml%mg'&mm f«4ili»«rs. 
<(l«riBg 't-h# tbr®«- «««#«» in tto# 
yi«M t© ratos of wmI p#iaasitM, the wist 
«e©iio«ie  ^rates #f spplitatlca :^ |»!« t« fe® ly 20 .p»wis at 
mi ff ,]pe«E^« «f p#tasst» .pw Wt9m mmmta atrm e^ai 
t® 56 ©f p©«aAs- of M md f2.5 
i»wl» of or 1S5 'p&miB' &i a®rAat« &£ pefcash. It ^p««tj,y »^9« 
littl# iate#tli0r tli#8« iap-asilwt# 9m aiisMM «si#r the i?Mg» 
b«f©r« piaafclRf a®, a sMe-ii^slaf after pla®timf;. 
r«8^t -of tBt®r«»t is th» fast that ^ta»li  ^gmm tim p»»t«»t 
yi®M v##jpoas® i» tii« iiy ae&soa ^c^hef, ia. this ®«a»oa potasii 
fei?tlli»®Fs mhom  ^ a t«ai®R€y te #«»:@ tti« i«wl#ps«it of 0fe«n% 
mm% jpotatws, « eiimt r^ft-sA by ,Se-fc«ertisrn (22) ia I«w 
Jersey, I#wv«r, ^simm ttiis #ff»ot isa-s «b.s«i^«S 1ft «e% «« year, it 
e-wmot be e«asM«f<  ^ a e^nsiat^t p#ta®#t«ii 'Imt ratheip & m@p&m9 
of |j0taa»ia» ia eoa|«aeti©s 'iiith ««soaal faet»s as weil. 
fh® .iat4 -©btaliMsi irm tl». att»g®»  ^£#rtiiia«r tests ^p®«r asw® 
,©0»llietiaf tfesa tto# p^aplmmm and p®ta«KlWi ^ta,. Mt a ear«£ttl ftttrrsgr 
-««r th# irt.ll ©laa-ify la tm yiaim@ fleMs 
mmm wmrktMy i3»er«a»«t fey e«rfeaiB applieatteaa of aitr©f«a, «ftill# ia th® 
third fmy Clf40) tti@ m«# ®f ftppeareJ to haw Utile vala# «i4 
mm proved d«i.ri^«ta.l to jisMs iii sme ®f the t#^@ -afeftr# @|^ oa»14 ms 
ms®<S:, 
S-i@ yrn^m ia wbieh fert.illa«s ipwvet of mj.a« *«r« sea^as 
©f *ri®rat^j heavy yainfall' witij: th.« prmipitmtim sMrm iiojml ia tb® 
spriag aed wly saaaw mmths. Is tl®s«- years- %hmm mr® miffieiwatly 
h®a'  ^TAim to esHB® Isi^liiag ©f tli® nifcrat#®, a faet #iieh 1# sttbstsastiat^d 
by th« wbA and y^^sw viiw growth oa tli« wh«r0 aoltfbla Bit«>f®i. was 
iif^li«rf baf©r« plsatlag, fb# «ff@©t ®f Is&ehinf is partimilarly ci«»natrat«d 
by til# remilts of the deli^  ^apfsli®«tim t«sts in ,lKfs«ri*«it 2, 
'fhe ralationship of min p«ri#ia sM thm tjjw of fsrtiliaer applieatio® 
.for thi» 0i^®i»iB«ni is fhowft p«sptil«»lly ia fif, 1., 
Ia lf38» tli« hmvf -ratafi^l ommreA i« 9w tti® ear3  ^part of-
ixmm with tfa@ r#s«lt that «!• tr«!.t*iit peeeiving %e last aitrog .^ sppHemtie® 
oa Jimt: 22 §sv« tti« ls«st yl^#. Bia eli@ek jpl^ts and 1fe« plots reesiviwg aH 
of tb# at %hm tiim of plmMm »b©w«i wmk. viw ge<m%h with a 
eofts«<p«»t lo»r«l.af ©f yi»Ms, fb« plats ips®#i«iiif Itotfe th@ Sma 22 ap^ien-
tion a later «pplieatt©®  ^m M 'lik^wts# lewsrid yielis, 
prefeatoly da# %•© «i ®ir:«p«ti«alatieii of rim grm%h late ia th« #iich 
tliea'3r®^alt®i 'in a d@fiei«tt  ^ #f «arb#^pii»t«s: far storage ".i® the Po©ts. 
Dtalaf tli« IfSf mmmm th@ pitrt®i &£ hmvy faiBs occaiTai d«riof Jiaae 
la  ^ tai-ly Sialy-. I». this- y®a.r th« fists r^eeifiag tli«- lat® Bitj^fwi a^pliea-
ti« ^ 'T® th« iii|ii«®t av«p».g® yi#liis, th« #tb«r trmtmmAs. ia Aich the 
aitpat® of so4a- w»» applied before or iari»f th® raii  ^ptrisd skm^A » better 
- a8 -
1938 
1939 
A B 
I  April I  Uay | June | July | August [ 
Fig. 1. Chart showing the periods of heavy rainfall and time of 
application of nitrate of soda on delayed ^plication plots 
of l:q>eriment 2. The bars show the period of heavy pre­
cipitation and the lettered vertical lines the dates of 
fertilizer applications 
A - May 10, before planting 
B - June 22, first delayed applicaticai 
C - July 22, second delayed application 
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viae growth or yields thsa the chsck plats thus imileatiBf that the heavy 
raia® leaeked th©' nitmtm from the root mm awl tliat >ajil®ss sore nitmtas 
were adi«d, tfee crop suffered imm a 4©fisi®aej of rdtj'og®a. TIrls cooelmsion 
is ia wiili the rmmlts df aM Str»«t (If), 
'il» r«si4ts ©bt&iasi tmm .1 aai 3 In 1.940 in«lleat®d that 
ia seassns of llaitM raiafall leact-ilag i«€.s aot bacaai® a sertoas faetsr 
&»4, tlisp®fare,, the nitrat## pr©dttc«d Batwal.ly i» tho soils my s«t4»faet©rilj 
iwpp«rt tbig ©.xup. At mott oaJj' M#it rat«.a of r.«®d to® applied,. 
4at& st0^. that nitmgm afpllstf at th© rate of 45 powiis mr@ 
eouH b0 iiiJwiotts to' p&rtlcii&rlj if Uw aitrog«a was appli  ^as 
cyaniifflid. ^plic t-iaas &f powaia m£ d-m prov© iatjttriotis 
mm mhm c.j.anaaM ms tlw eaxrler aM th9m 1b mm in4imtlm that this 
«pantity jai^t fe® b^agfleiAl to yieMs ia dty y«ar» if jdtrate sf &T 
mmonxvm. smlfat© were applied m a aMse-^tssii  ^after tii® plaats &r« 
®stamish«d. 
Mow that it ha® be® that .liitrogw a.^ liGatioas will b« beaaefieiri 
in years of ateadaat rainfall, bat msy b« «raa®ees#«  ^ iti dvj jears, th« 
(|;u«8ti«i8 sriaas as to a ®©«i«l«al ^promh. to th# p«»bl®« ©f 
fertilisation, first, it «ill h& best t# 0vrf.mat® tha various faetors eo»-
©emett, a#t«r whieh » Id^eal sotatioa .«ay be 
fhe pmp» rat® af applicati0a is aot m«f t« iwtes'^to® b©estts@ ©f 
th® eoai»»e tisriiwe of th®  ^ iolla* fb# iP8»lts «f tii« testa hav® atiom that 
rates ^  to f$ psmda of nitK>g®n per w&m not too great ia rai  ^seasms, 
Miil« Qu til® «th#i' hand 45 p©««i# esaM b® distiaetly iajari.«ia in otli«r y®srs* 
fli« iilatA -pog^st that 25 p©w4s ©f ®it,i»g«a *ill satisfacto^illi' »a|^ ort a eipop 
ef sm&t, |i©tat®@s if sw#?® l©acM.»g <i®@t aot iKsettr- affe®p it is a^jpliM. 
 ^- ^50' -
fieww-er, if' h@mj raii58- 4o oecar aft®r th« iuifcial aMitiomX  ^
qaaatifeles of rdtm-gm f«rtiMa«r afceaii be a» mmm mm the 
p«rio4 ha« passM, 
The tiM stti tfc# rafc® %h@ ftppiisstloa wJll oa the tlia« »f 
traasplaatiaf, m tti« gwoant of preeifltafciea la a glwa pMiriod a®i oa tm 
Tisibl# p3^t »sp«8«s. It is %h« §mmT  ^ praetie# ia ihe »ig0r4ti»» 
locality t© apply ia th® fmmm b@for« rMgiftg. fhis 
ap«ratioB ia p^ridmmA tw to tfere# w«^« prior t® plmtiag in 
#rd»r th»t th» rf-igta i»j ^roperlf. Sine# it 1« pwliaWLy thwm 
•aft«r traagplautiag h^i&em th® pli«fcs &m Al® al>»rb aat-idwats t© asr 
gr@at t.h«» la lfea« m p#rt«i ef «b#wfe six w«As iariag •Aich th« 
nitmtm' adiad'im th» to possib3.« ImmMMg, 
lor«ov«r, i® vim of %li© ab®v« %h#ro aliotili hm m m®4. tm 
te h® prmmt iariaf tti« p®ri©<l, Thffwfore, it slioidLd b@ ^©3pa3J  ^
irape aecBMsaisal t-a th# mm sf nltmgm fsrtilizars aatiX affcey %h« 
rsiddle #f r«fia^«ss of tli« •naiio's af tit# #®as®ii. Jf fairlj'^hsa'  ^ -
raiae hm» eeettirM iwriaf th» ^ring, it sfeotiM best to i«itial 
applieatiss of «te«at 25 p^'aa^s «f -ait»^-p«r mm affcer aid-Jfi®#, B©w»¥«r, 
if it i®' ^p«:stioai6b2.« iAi«tii«r aaeh leaeM«f ha# mmxmA, it ai#it b® wis*' 
to mit m%iX th» fla® gmwt  ^ is w«il «iA»f way i» «sM«tr t& «^<oj tb® ap-
pearM®« of the plaata as an ».M ia- CagoosiRf aitTOgant 
Kim tbs fo'li&gm Aom s Asti»ct y«H©w eoSsr <jr A ©aid %hm mmimt of Tiaa 
pwth be bA#w nsraal, m ap^plicatioo of msxtqgm W aai« 
of til® f«a»MX e«d.ltioa»» After ttiis ioitial applieatioa,, the wnditioa 
of til® pxmtm sfeoaXd b® •©araftiUj «i if -Mr® rsiar p^rioda oeoar 
^t!i emwf^taat stridas l«a©hing, f«fth®r aiiitions #f nitfegea stoowM h® 
I I  
1 
i  1  ^ " $ 
1  ^  
43 
! 
i I  
I  
I  
® jS 
o 
-«9' 
t 
s 
I 
I  
I 
I 
« I 
i 5 
H i  
1 
s 
1 
5 
I 
m 
• s ft 
# ' 
i ' i 
3 si 
I  I  
•rt 
o 
»« 
« 
i 1 
%e4 
« 
w 
• w 
» m m j3 p ss ft <t 
4s 
m ri 
m • 5* 
tn 
'^ 0 
9 
io w 
•«r#. 
©  ^
• ' i 
**3 
£!lk 
i g 
o 
o a 
fh 
if •2? 
s' # 
«9 
^ • 
%l 
i p • % 
.s 
** 
t 
sji 
w 
# 
® 
r«{ 
« 
s *4 © >>0 
m j m 
•i 
'49 ~ 
m jfi • * 
•*» g 
h-
.a 
ts p ps 5' J f*f
 ^ 1*4 
i^ l 
4# 
d 
w 
0: 
•h 
ll^ ' li 
# I 
« 
.4m 3 
*1 
« 
1 i# 
8 41*^  
$* 
f CI 
m 
tm 
j 
o 
•««f 
fe» 
•%« 
« 
o 
«*< 
•jl,^  
& a 4* 
i ti p ' s 
« g I 
49 
*1 
. , - -
fhwefow, a» & Isgmm grem aanwr® orop eattnet b® coasMered as a 
•ttbstitttta. for iaorfaiii« iii.i»g@ii f^ iiiser,. iowover, it • A<mld B»t be 
asswirf. ttet %h® ^mm mmmm cm  ^«s«i ia thmsm ms «f' m 
flis sdH aE»ly®«» »^ow«i tiiat tt»« w.gaal.c-eMtwit, af tti« soil ^ was 
intreaawl slightjj^  ©Kip aM It ia aot ttjat %hm um 
©f sa©h a ifmn mmmm ia • a »%aticMi woaM la® veay b««fieiaJl to the 
'si»«fc ffflftat# 
1fe« 8t©raf# trial« sli«ir«i tt*t %im 9i tli« hi#i»r aitpogea 
or late ftppiieati«i# «f a».©ffiMst an tb® storage 
&t mmt «aai«r'th» .©©i^ ti«B® ©f this , Mjw® 
B® petAfeota., ww« imm tii® '1.94© it is i^ aslfel® to st»t« #i&t 
•«s»ssiv« fsltrat®! wmM 'imm m the stera^® «f swi«t. 
p©tat0®«-p*>m in a y«r, fb« r«alt« f»« %h« triiA® 
•ah&*ed that «e«s# altrat®® «»y« not feswtftt fch« -©©naitions #f that 
»«so». .la th# If3f %wia3L» th» p©tat0« 8tor«  ^ pl»ts ree«iTri«g lat# 
mppllcatiwi®. of nitmgm wmtm morw %& storag®  ^ rots than the 
jp#t»toes ^ i«h ip®©«iv«i m ©r all of tti#ir nlt»i« at plsstinf 
tlM. fh@ mm that mA»v ewrftttoas the potatoes r«-
e®ifing fipo® the soil mrm in «»Mitii®a t© t&m 
iMymm «v«r &M mm, -thmrmtmmp mrm to the iis-
msl.©« 0f s.t»a.g# rot or^atwi, • 
mmS^sm that adtro^n f»ytili»i»® ao 
essiwlstfflit «ff#©t « tfe«( smp r^ 'SM ®nSy a sli^ t lafla@ac« m tk« 
starch aa  ^ o©at«it @£ #wwt potatoes, fhs »st |tr©»«c@«i 
@ff«et of mitmgm fertilig.«r» ma that of iaer^ ftsinf th# eolleiiiia. iiit.p©.f«ii 
e«at(«t of th» i^ ot® ifcea l&t® applieatiens of aitmgm mm mA»m 'Biia 
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